Apoptosis and anticancer drug resistance.
Anticancer agents induce cancer cell death through apoptosis or necrosis. As anticancer agents at low and high concentrations cause apoptosis and necrosis, respectively, cancer cells may be merely injured by an anticancer agent in apoptosis, and cell death may result from an activation of the internal constituents to induce apoptosis. Therefore, an alternation of apoptotic pathway must change the efficacy of anticancer agents. As an escape of cancer cells from apoptosis seems to be closely associated with the development of anticancer resistance, this report focuses on mechanisms of apoptosis and its association with anticancer resistance. A Bax induces apoptosis mitochondria-dependently, whereas Fas can induce apoptosis mitochondria-independently. An interaction of Bax and Bcl-2 is very important to decide cell life or death, and Bcl-2 phosphorylation may control this interaction: Paclitaxel treatment induced Bcl-2 phosphorylation and typical apoptosis, whereas hyperthermia induced not Bcl-2 phosphorylation but nuclear translocation and failed to induce apoptosis. Moreover, Fas was localized in the cytoplasm of exponentially growing cells and on the cell membrane of confluent cells. We would like to emphasize that it is very important to check the localization of constituents of apoptosis in order to evaluate the susceptibility of cancer cells to apoptosis.